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Claims: 

1 . A metftod of creating an image, said image being formed by rendering at least a 

plurality of graphical objects to be composited according to a first hierarchical structure 
representing a coirtoositing expression for said image, said first hierarchical structure 
including a plurality W nodes each representing at least a component of said image or an 
operation for combinmg sub-expressions of said compositing expression, said method 
comprising the steps of:\ 

storing a secona hierarchical structure for at least one node of said first 
hierarchical structure, said second hierarchical structure indicating at least an unobscured 
region of an object associated with said node; 

partitioning a space m which said object is defined into a plurality of regions; 

overlaying said seconid hierarchical structure on said object such that said object 
is substantially encompassed wfthin said second hierarchical structure; 

traversing said overlayed second hierarchical structure to identify any of said 
plurality of regions which include at least a portion of said unobscured region; and 

creating said image by rendering said identified regions. 

2. The method according to claim 1, said method including the further step of 
traversing said first hierarchical structure to detect said node including said second 
hierarchical structure. \ 

3. The method according to claim l\ wherein said second hierarchical structure is 
traversed for each of said plurality of regionV 

4. The method according to claim 1, siaid method including the further step of 
producing a map for said plurality of regions, Wherein said map at least indicates any 
region which includes at least a portion of said unobscured region. 

5. The method according to claim 4, wherein isaid map includes a flag for each of 
said regions. \ 

6. The method according to claim 4, wherein said map is produced using run-length 
encoding. \ 
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7. The method according to claim 4, wherein said map is traversed in a 
predetermined order to determine said identified regions. 

8. The method according to claim 1, said method including the further step of 
converting said first hierarchical structure into a right leaning hierarchical structure. 
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9. The method according to claim 1, wherein said first hierarchical structure is a 
graphic object tree. 

10. The method according\to claim 1, wherein said second hierarchical structure is a 
quadtree. 

11. A method of creating an image, said image being formed by rendering at least a 
plurality of graphical objects to be\ composited according to a first hierarchical structure 
representing a compositing expression for said image, said first hierarchical structure 
including a plurality of nodes each representing at least a component of said image or an 
operation for combining sub-expressipns of said compositing expression, said method 
comprising the steps of: 

storing a second hierarchical \ structure for at least one node of said first 
hierarchical structure, said second hierarchical structure indicating at least an unobscured 
region of an object associated with said node; 

traversing said overlayed first hierarchical structure to detect said node including 
said second hierarchical structure; 

partitioning a space in which said otgect is defined into a plurality of regions 
upon detecting said node; 

overlaying said second hierarchical structure on said object such that said object 
is substantially encompassed within said second hierarchical structure; 

traversing said second hierarchical structure to identify any of said plurality of 
regions which include at least a portion of said unobsaured region; and 

creating said image by rendering said identified regions. 



12. The method according to claim 11, wherein said^econd hierarchical structure is 
traversed for each of said plurality of regions. 
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13. The method according to claim 11, said method including the further step of 
producing a map for saidlplurality of regions, wherein said map at least indicates any 
region which includes at le^st a portion of said unobscured region. 

14. The method according to claim 12, wherein said map includes a flag for each of 
said regions. 
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15. The method according to claim 12, wherein said map is produced using run- 
length encoding. 

10 

16. The method according to claim 12, wherein said map is traversed in a 
predetermined order to determine said identified regions. 

17. The method according tovclaim 11, said method including the further step of 
15 converting said first hierarchical structure into a right leaning hierarchical structure. 



18. The method according to cla 
graphic object tree. 



11, wherein said first hierarchical structure is a 



20 19. The method according to claim \1, wherein said second hierarchical structure is 
a quadtree. 



20. An apparatus for creating an ima^e, said image being formed by rendering at 

least a plurality of graphical objects to be aomposited according to a first hierarchical 
25 structure representing a compositing expression for said image, said first hierarchical 

structure including a plurality of nodes each representing at least a component of said 

image or an operation for combining sub-expressions of said compositing expression, said 

apparatus comprising: 

storage means for storing a second hierarchical structure for at least one node of 
30 said first hierarchical structure, said second hierarchical structure indicating at least an 

unobscured region of an object associated with said n\ 

partitioning means for partitioning a space in Which said object is defined into a 

plurality of regions; 
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for overlaying said second hierarchical structure on said object 
substantially encompassed within said second hierarchical 



overlaying means 
such that said object is) 
structure; 

traversing means fbr traversing said overlayed second hierarchical structure to 
identify any of said plurality of regions which include at least a portion of said 
unobscured region; and 

image creating meai\s for creating said image by rendering said identified 

regions. 



21. The apparatus accordirfe to claim 20, wherein said traversing means further 
traverses said first hierarchical \structure to detect said node including said second 
hierarchical structure. 

22. The apparatus according to\claim 20, wherein said second hierarchical structure 
is traversed for each of said plurality of regions. 

23. The apparatus according to claim 20, further comprising map producing means 
for producing a map for said plurality oAregions, wherein said map at least indicates any 
region which includes at least a portion ofWid unobscured region. 

24. The apparatus according to claim 2y, wherein said first hierarchical structure is a 
graphic object tree. 

25. The apparatus according to claim 20, ^herein said second hierarchical structure 
is a quadtree. 



26. An apparatus for creating an image, saiav image being formed by rendering at 
least a plurality of graphical objects to be composited according to a first hierarchical 
structure representing a compositing expression for\said image, said first hierarchical 
structure including a plurality of nodes each representing at least a component of said 
image or an operation for combining sub-expressions of S2^d compositing expression, said 
apparatus comprising: 

storage means for storing a second hierarchical structure for at least one node of 
said first hierarchical structure, said second hierarchical structure indicating at least an 
unobscured region of an object associated with said node; 
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first traversing irppans for traversing said overlayed first hierarchical structure to 
detect said node including ssaid second hierarchical structure; 

partitioning meansYfor partitioning a space in which said object is defined into a 
plurality of regions upon detecting said node; 
5 overlaying means fo A overlaying said second hierarchical structure on said object 

such that said object is substantially encompassed within said second hierarchical 
structure; 

second traversing meafos for traversing said second hierarchical structure to 
identify any of said plurality fljf regions which include at least a portion of said 
10 unobscured region; and 

image creating means fo^ creating said image by rendering said identified 

regions. 

27. The apparatus according to clVim 26, wherein said second hierarchical structure 
15 is traversed for each of said plurality of regions. 
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28. The apparatus according to claim 26, further including map producing means for 
producing a map for said plurality of regions, wherein said map at least indicates any 
region which includes at least a portion of said unobscured region. 

29. The apparatus according to claim 26, wherein said first hierarchical structure is a 
graphic object tree. 



30. The apparatus according to claim 26, where'ifi said second hierarchical structure 
25 is a quadtree. 



31. A computer program for a computer comprising software code portions for 
performing a method of creating an image, said image beina formed by rendering at least 
a plurality of graphical objects to be composited according to\a first hierarchical structure 
30 representing a compositing expression for said image, said tirst hierarchical structure 
including a plurality of nodes each representing at least a component of said image or an 
operation for combining sub-expressions of said compositing expression, said program 
comprising: 



I:\551297US.doc 



-89- 



code for storing a second hierarchical structure for at least one node of said first 
hierarchical structure, said second hierarchical structure indicating at least an unobscured 
region of an object associated with said node; 

code for partitioning a space in which said object is defined into a plurality of 
regions; \ 

code for overlaying sail second hierarchical structure on said object such that 
said object is substantially encompassed within said second hierarchical structure; 

code for traversing said averlayed second hierarchical structure to identify any of 
said plurality of regions which include at least a portion of said unobscured region; and 

code for creating said image by rendering said identified regions. 

32. A computer readable medium storing a computer program, wherein said 
computer program comprises software code portions for performing a method of creating 
an image, said image being formed by tendering at least a plurality of graphical objects to 
be composited according to a first hierarchical structure representing a compositing 
expression for said image, said first hierarchical structure including a plurality of nodes 
each representing at least a component of said image or an operation for combining sub- 
expressions of said compositing expression, said program comprising: 

code for storing a second hierarchical structure for at least one node of said first 
hierarchical structure, said second hierarchiaal structure indicating at least an unobscured 
region of an object associated with said node;\ 

code for partitioning a space in whidh said object is defined into a plurality of 
regions; \ 

code for overlaying said second hierarchical structure on said object such that 
said object is substantially encompassed within said second hierarchical structure; 

code for traversing said overlayed seconcfthierarchical structure to identify any of 
said plurality of regions which include at least a pokion of said unobscured region; and 

code for creating said image by rendering said identified regions. 

33. A method for optimising an expression tree,Wid expression tree representing a 
compositing expression for compositing an image ana comprising a plurality of nodes, 
each said node of said tree representing at least a component of said image or an 
operation for combining sub-expressions of said compositing expression and each said 
node having a region of the image represented by said node, the method comprising the 
steps of: \ 
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performing a first traversal of said tree to determine opacity information for each 
node of said tree, wherein saiaV opacity information represents combined opacity for a 
node based on regions associated with the node; and 

optimising said expression tree by performing a second traversal of said tree to 
determine obscurance information for each node of said tree using said opacity 
information, wherein said obscurance information represents at least an unobscured 
region associated with the node. \ 

34. The method according to claim 33, wherein said opacity information is 
represented by a first hierarchical stmcture. 

35. The method according to claim\ 33, wherein said obscurance information is 
represented by a second hierarchical structure. 

36. The method according to claim 33,Wid method comprising the further step of 
identifying nodes having an associated complex graphical object. 

37. The method according to claim 36, sard method comprising the further step of 
determining opacity information for each node identified. 

38. The method according to any one of claim 37, wherein said first hierarchical 
structure is dependent on said opacity information. \ 

39. The method according to claim 33, whereimsaid first traversal is a bottom-up 
traversal. \ 

40. The method according to claim 39, wherein opacity information of a child node 
is at least propagated to a parent node associated with said\child node. 

41. The method according to claim 33, wherein said second traversal is a top-down 
traversal. \ 

42. The method according to claim 41, wherein obscurance information of a parent 
node is at least propagated to a child node associated with said patent node. 
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43. The method according to claim 34, wherein said first hierarchical structure is 
dependent on an operation associated with a node for which said first hierarchical 
structure is constructed. \ 

44. The method according to claim 35, wherein said second hierarchical structures 
for a node are constructed by combining any first hierarchical structures associated with 
the node. \ 

45. The method according to claim 34, wherein each leaf node of said first 
hierarchical structure is assigned a value depending on an opacity of a region associated 
with said leaf node. \ 

46. The method according to claiin 33, said method including the further step of 
converting said expression tree into a right leaning tree. 

47. The method according to claim 34 wherein each node of said first hierarchical 
structure comprises a pointer indicating children nodes associated with said node. 

48. The method according to claim 35, wherein said first and second hierarchical 
structures are quadtrees. \ 

49. The method according to claim 33, ^herein said opacity information is 
represented by bounding boxes. \ 

50. The method according to claim 33, whereiA said obscurance information is 
represented by bounding boxes. \ 

51. A method for optimising an expression tree, said expression tree representing a 
compositing expression for compositing an image and comprising a plurality of nodes, 
each said node of said tree representing at least a component of said image or an 
operation for combining sub-expressions of said compositing\expression and each said 
node having a region of the image represented by said node, tire method comprising the 
steps of: \ 
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performing a first traversal of said tree to construct a first hierarchical structure 
for each operation node of saidytree, wherein said first hierarchical structure represents 
combined opacity information for\a node based on regions associated with the node; and 

optimising said expression tree by performing a second traversal of said tree to 
construct a second hierarchical structure for each node of said tree using said opacity 
information, wherein said second hierarchical structure represents at least an unobscured 
region associated with the node. \ 

52. A method for optimising an expression tree, said expression tree representing a 

compositing expression for compositing kn image and comprising a plurality of nodes, 

each said node of said tree representing\ at least a component of said image or an 

operation for combining sub-expressions of said compositing expression, the method 

comprising the steps of: \ 

performing a first traversal of said ttee to identify nodes having an associated 

complex graphical object; \ 

performing a second traversal of said tiee to determine opacity information for 
each node identified in said first traversal; \ 

constructing a first hierarchical structure for each node of said tree based on said 
opacity information, wherein said first hierarchical structure represents combined opacity 
information for a node based on regions associated with the node; and 
optimising said expression tree by performing a third traversal of said tree to construct a 
second hierarchical structure for each node of said tree using at least one first hierarchical 
structure, wherein said second hierarchical structure represents at least an unobscured 
region associated with the node. \ 

53. The method according to claim 52, wherein said\first traversal is a bottom-up 
traversal of said tree. \ 

54. The method according to claim 52, wherein each node having an associated 
complex graphical object is tagged. \ 

55. The method according to claim 52y wherein said secondVraversal is a top-down 
traversal of said tree. \ 
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56. The method according to claim 55, wherein said opacity information is 
propagated down said treev 

57. The method according to claim 52, wherein a first hierarchical structure of a 
child node is at least propagated to a parent node associated with said child node. 

58. The method according to claim 52, wherein said third traversal is a top-down 
traversal. \ 

59. The method according to claim 58, wherein a second hierarchical structure of a 
parent node is at least propagated to a child node associated with said parent node. 

60. The method according to claim o2, wherein said first hierarchical structure is 
dependent on an operation associated with a node for which said first hierarchical 
structure is constructed. \ 

61. The method according to claim 52, wherein said second hierarchical structures 
for a node are constructed by combining any first hierarchical structures associated with 
the node. \ 

62. The method according to claim 52, wheWn each leaf node of said first 
hierarchical structure is assigned. a value depending on\an opacity of a region associated 
with said leaf node. \ 

63. The method according to claim 52, wherein each node of said first hierarchical 
structure comprises a pointer to indicate children nodes associated with said node. 

64. The method according to claim 52, wherein said first and second hierarchical 
structures are quadtrees. \ 

65. An apparatus for optimising an expression tree, said expression tree representing 
a compositing expression for compositing an image and comprisingya plurality of nodes, 
each said node of said tree representing at least a component of said image or an 
operation for combining sub-expressions of said compositing expression and each said 
node having a region of the image represented by said node, the apparatus comprising: 
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means for performing a first traversal of said tree to determine opacity 
information for each node of said tree, wherein said opacity information represents 
combined opacity for a node based on regions associated with the node; and 

means for optimising said expression tree by performing a second traversal of 
said tree to determine obscurance information for each node of said tree using said 
opacity information, wherdin said obscurance information represents at least an 
unobscured region associated With the node. 

66. The apparatus according to. claim 65 5 wherein said opacity information is 
represented by a first hierarchical structure. 

67. The apparatus according \o claim 65, wherein said obscurance information is 
represented by a second hierarchical\structure. 

68. The apparatus according to claim 65, said apparatus further comprising means 
for identifying nodes having an associated complex graphical object. 

69. The apparatus according to claim 68, said method comprising the further step of 
determining opacity information for each node identified. 

70. The apparatus according to claim 65. wherein said first and second hierarchical 
structures are quadtrees. \ 

71. The apparatus according to claim 65^ wherein said opacity information is 
represented by bounding boxes. \ 

72. The apparatus according to claim 65, wherein said obscurance information is 
represented by bounding boxes. \ 

73. An apparatus for optimising an expression treeAaid expression tree representing 
a compositing expression for compositing an image and comprising a plurality of nodes, 
each said node of said tree representing at least a component of said image or an 
operation for combining sub-expressions of said compositing expression and each said 
node having a region of the image represented by said node, tlAapparatus comprising: 
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mean for performing a first traversal of said tree to construct a first hierarchical 
structure for each operation node of said tree, wherein said first hierarchical structure 
represents combined opacity information for a node based on regions associated with the 
node; and \ 

means for optimising said expression tree by performing a second traversal of 
said tree to construct a secqnd hierarchical structure for each node of said tree using said 
opacity information, wherem said second hierarchical structure represents at least an 
unobscured region associated with the node. 

74. An apparatus for optimising an expression tree, said expression tree representing 

a compositing expression for compositing an image and comprising a plurality of nodes, 

each said node of said tree representing at least a component of said image or an 

operation for combining sub-expressions of said compositing expression, the apparatus 

comprising: \ 

means for performing a firsft traversal of said tree to identify nodes having an 

associated complex graphical object; \ 

means for performing a second traversal of said tree to determine opacity 
information for each node identified in said first traversal; 

means for constructing a first hierarchical structure for each node of said tree 
based on said opacity information, wherem said first hierarchical structure represents 
combined opacity information for a node baseu on regions associated with the node; and 
means for optimising said expression tree by performing a third traversal of said tree to 
construct a second hierarchical structure for eack node of said tree using at least one first 
hierarchical structure, wherein said second hierarchical structure represents at least an 
unobscured region associated with the node. \ 

75. The apparatus according to claim 74, wherein said first traversal is a bottom-up 
traversal of said tree. \ 

76. The apparatus according to claim 74, wherein each node having an associated 
complex graphical object is tagged. \ 

77. The apparatus according to claim 74, wherein said second traversal is a top-down 
traversal of said tree. \ 
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78. A computer program for a computer comprising software code portions for 
performing a method for optimising an expression tree, said expression tree representing a 
compositing expression for\compositing an image and comprising a plurality of nodes, 
each said node of said tree representing at least a component of said image or an 
operation for combining subexpressions of said compositing expression and each said 
node having a region of the image represented by said node, the program comprising: 

code for performing alfirst traversal of said tree to determine opacity information 
for each node of said tree, wherein said opacity information represents combined opacity 
for a node based on regions associated with the node; and 

code for optimising said\expression tree by performing a second traversal of said 
tree to determine obscurance information for each node of said tree using said opacity 
information, wherein said obscurance information represents at least an unobscured 
region associated with the node. \ 

79. A computer readable medium storing a computer program, wherein said 
computer program comprises software code portions for performing a method for 
optimising an expression tree, said expression tree representing a compositing expression 
for compositing an image and comprising a plurality of nodes, each said node of said tree 
representing at least a component of said\ image or an operation for combining sub- 
expressions of said compositing expression \and each said node having a region of the 
image represented by said node, the program comprising: 

code for performing a first traversal of Wid tree to determine opacity information 
for each node of said tree, wherein said opacity information represents combined opacity 
for a node based on regions associated with the node; and 

code for optimising said expression tree bV performing a second traversal of said 
tree to determine obscurance information for each\node of said tree using said opacity 
information, wherein said obscurance information \represents at least an unobscured 
region associated with the node. \ 

80. A method for optimising an expression tree, said expression tree representing a 
compositing expression for compositing an image and comprising a plurality of nodes, 
each said node of said tree representing at least a component of said image or an 
operation for combining sub-expressions of said compositing expression and each said 
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node having a region of the image represented by said node, the method comprising the 
steps of: \ 

performing a first traversal of said tree to determine opacity information for each 
node of said treeAwherein said opacity information represents combined opacity 
information for a node\based on regions associated with the node; and 

optimising saickexpression tree by performing a second traversal of said tree to 
determine compositing information for at least one node of said tree, wherein said 
compositing information for a node is determined using opacity information associated 
with the node, and whereimsaid compositing information represents at least obscured 
regions, load regions and regions to be composited for an object associated with the node. 

81. The method according \o claim 80, wherein said compositing information is 
represented by a first hierarchical structure. 

82. The method according to claim 81, further comprising the step of identifying 
nodes of said tree, for which a first \hierarchical structure is required, depending on 
opacity information associated with the node. 

83. The method according to claim 80,\wherein said opacity information comprises a 
second hierarchical structure representing an opacity of a region associated with a node. 

84. The method according to claim 80, wherein said opacity information comprises a 
bounding box representing an opacity of a region\associated with a node. 

85. The method according to claim 81, wherein said first hierarchical structure is 
dependent on said opacity information. \ 

86. The method according to claim 81, wherein said first traversal is a bottom-up 



traversal. 



87. The method according to claim 83, wherein opacira information of a child node 
is at least propagated to a parent node associated with said chilii node. 



88. The method according to claim 87, wherein opacity infotaiation of said parent 
node is determined by merging at least two second hierarchical structures. 
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89. The methock according to claim 87, wherein opacity information of said parent 
node is determined bj\merging at least one second hierarchical structure and a bounding 
box. \ 

90. The method according to claim 80, wherein said second traversal is a top-down 
traversal. \ 

91. The method according to claim 88, wherein a first hierarchical structure of a 
parent node is at least propagated to a child node associated with said parent node. 

92. The method according to claim 83, wherein said second hierarchical structure is 
dependent on an operation associated with a node for which said first hierarchical 
structure is constructed. \ 

93. The method according to claim 83, wherein each leaf node of said second 
hierarchical structure is assigned a value depending on an opacity of a region associated 
with said leaf node. \ 

94. The method according to claim 83, wherein each node of said second 
hierarchical structure comprises a pointer to indicate child nodes associated with said 
node. \ 

95. The method according to claim 83 A wherein said first and second hierarchical 
structures are quadtrees. \ 

96. A method for optimising an expression tree, said expression tree representing a 
compositing expression for compositing an image and comprising a plurality of nodes, 
each said node of said tree representing at least a component of said image or an 
operation for combining sub-expressions of said compositing expression and each said 
node having a region of the image represented by said node, the method comprising the 
steps of: \ 

performing a first traversal of said tree to determine opacity information for each 
node of said tree, wherein said opacity information represents combined opacity 
information for a node based on regions associated with the node; and 
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optimising said expression tree by performing a second traversal of said tree to 
construct a first hierarchicarstructure for at least one node of said tree, wherein said first 
hierarchical structure is constructed for a node using opacity information associated with 
the node, and wherein said first hierarchical structure represents at least obscured regions, 
load regions and regions to be conroosited, for an object associated with the node.. 

97. A method for optimising anWpression tree, said expression tree representing a 
compositing expression for compositing an image and comprising a plurality of nodes, 
each said node of said tree representing at least a component of said image or an 
operation for combining sub-expressions W said compositing expression and each said 
node having a region of the image represented by said node, the method comprising the 
steps of: \ 

performing a first traversal of said treeVo determine opacity information for each 
node of said tree, wherein said opacity information represents combined opacity 
information for a node based on regions associated with the node; 

identifying nodes of said tree, for which aVirst hierarchical structure is required, 
depending on opacity information associated with the node; and 

optimising said expression tree by performing a second traversal of said tree to 
determine compositing information for each node oft said tree identified in said first 
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traversal, wherein said compositing information is determined for a node using opacity 
information associated with the node, and wherein said compositing information 
represents at least obscured regions, load regions and regions to be composited for an 
object associated witk the npde. 

98. The method according to claim 97, wherein said compositing information is 
represented by a first hierarchical structure. 

99. The method according to claim 97, wherein said opacity information comprises a 
second hierarchical structure representing an opacity of a region associated with a node. 

100. The method according to claim 98, wherein said opacity information comprises 
a bounding box representing an opacity of a region associated with a node. 

101. The method according to claim 98, wherein said first hierarchical structure is 
dependent on said opacity information. 

102. The method according to claim 97, wherein said first traversal is a bottom-up 
traversal. \ 

103. The method according to claim 99\ wherein opacity information of a child node 
is at least propagated to a parent node associated with said child node. 

104. The method according to claim 103, wherein opacity information of said parent 
node is determined by merging at least two second hierarchical structures. 

105. The method according to claim 103, wherein opacity information of said parent 
node is determined by merging at least one secona hierarchical structure and a bounding 
box. \ 
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106. The method according to claim 98, wherein said second traversal is a top-down 
traversal. \ 

107. The methoa according to claim 106, wherein a first hierarchical structure of a 
parent node is at leastWopagated to a child node associated with said parent node. 

108. An apparatus for optimising an expression tree, said expression tree representing 
a compositing expression for compositing an image and comprising a plurality of nodes, 
each said node of said Vree representing at least a component of said image or an 
operation for combining sub-expressions of said compositing expression and each said 
node having a region of the Wage represented by said node, the apparatus comprising: 

means for performing a first traversal of said tree to determine opacity 
information for each node of said tree, wherein said opacity information represents 
combined opacity information for a node based on regions associated with the node; and 

means for optimising said expression tree by performing a second traversal of 
said tree to determine compositing information for at least one node of said tree, wherein 
said compositing information fois a node is determined using opacity information 
associated with the node, and wherein said compositing information represents at least 
obscured regions, load regions and regions to be composited for an object associated with 
the node. \ 

109. The apparatus according to claim 108, wherein said compositing information is 
represented by a first hierarchical structure. 

110. The apparatus according to claim 109, further comprising means for identifying 
nodes of said tree, for which a first hierarchical structure is required, depending on 
opacity information associated with the node. \ 

111. The apparatus according to claim 108, wherein said opacity information 
comprises a second hierarchical structure representing an opacity of a region associated 
with a node. \ 

112. The apparatus according to claim 108, Wherein said opacity information 
comprises a bounding box representing an opacity of A region associated with a node. 
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113. An apparatus for optimising an expression tree, said expression tree representing 
a compositing expression for compositing an image and comprising a plurality of nodes, 
each said node of said tree representing at least a component of said image or an 
operation foir combining sub-expressions of said compositing expression and each said 
node having a region of the image represented by said node, the apparatus comprising: 

means for performing a first traversal of said tree to determine opacity 
information fon each node of said tree, wherein said opacity information represents 
combined opacity information for a node based on regions associated with the node; and 

means for optimising said expression tree by performing a second traversal of 
said tree to construct a first hierarchical structure for at least one node of said tree, 
wherein said first \ hierarchical structure is constructed for a node using opacity 
information associated with the node, and wherein said first hierarchical structure 
represents at least obscured regions, load regions and regions to be composited, for an 
object associated with the node.. 

114. An apparatus foit optimising an expression tree, said expression tree representing 
a compositing expression Yor compositing an image and comprising a plurality of nodes, 
each said node of said tree representing at least a component of said image or an 
operation for combining sutt-expressions of said compositing expression and each said 
node having a region of the iniage represented by said node, the apparatus comprising: 

means for performing a first traversal of said tree to determine opacity 
information for each node of said tree, wherein said opacity information represents 
combined opacity information for a node based on regions associated with the node; 

means for identifying nodek of said tree, for which a first hierarchical structure is 
required, depending on opacity information associated with the node; and 

means for optimising said expression tree by performing a second traversal of 
said tree to determine compositing information for each node of said tree identified in 
said first traversal, wherein said compositing information is determined for a node using 
opacity information associated with the node, and wherein said compositing information 
represents at least obscured regions, load regions and regions to be composited for an 
object associated with the node. \ 

115. A computer program for a computer comprising software code portions for 
performing a method for optimising an expression trfee, said expression tree representing a 
compositing expression for compositing an image and comprising a plurality of nodes, 
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each said n6de of said tree representing at least a component of said image or an 
operation for Combining sub-expressions of said compositing expression and each said 
node having a region of the image represented by said node, the program comprising: 

code forWrforming a first traversal of said tree to determine opacity information 
for each node of said tree, wherein said opacity information represents combined opacity 
information for a node based on regions associated with the node; and 

code for optimising said expression tree by performing a second traversal of said 
tree to determine compositing information for at least one node of said tree, wherein said 
compositing information for a node is determined using opacity information associated 
with the node, and wherein said compositing information represents at least obscured 
regions, load regions and isegions to be composited for an object associated with the node. 

116. A computer readable medium storing a computer program, wherein said 
computer program comprises software code portions for performing a method for 
optimising an expression tree, said expression tree representing a compositing expression 
for compositing an image and comprising a plurality of nodes, each said node of said tree 
representing at least a component of said image or an operation for combining sub- 
expressions of said compositing Repression and each said node having a region of the 
image represented by said node, theYprogram comprising: 

code for performing a first traversal of said tree to determine opacity information 
for each node of said tree, wherein said opacity information represents combined opacity 
information for a node based on regions associated with the node; and 

code for optimising said expression tree by performing a second traversal of said 
tree to determine compositing information for at least one node of said tree, wherein said 
compositing information for a node is determined using opacity information associated 
with the node, and wherein said composuing information represents at least obscured 
regions, load regions and regions to be composited for an object associated with the node. 
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